Management of penetrating stab wounds of the chest: an assessment of the indications for early operation F A SANDRASAGRA From the General Hospital, Colombo, Sri Lanka Sandrsagra, F A (1978). Thorax, 33,[474][475][476][477][478] Management of penetrating stab wounds of the chest: an assessment of the indications for early operation. Haemothorax, haemopneumothorax, and pneumothorax were the most common complications in 85 patients with penetrating stab injuries of the chest. These complications were amenable to conservative treatment by aspiration or drainage of the pleural space. Immediate operation was indicated in 30 cases. Indications for surgery were haemorrhage from a major systemic or pulmonary vessel or the heart, cardiac tamponade, diaphragmatic penetration, oesophageal and bronchial tears, and sucking chest wounds. The need for immediate operation was clinically obvious at presentation in most cases. It should have been suspected from the situation of the entry wound, the nature of the weapon used, the size of the haemothorax, and the clinical findings in the others. All 11 deaths occurred in that group in which early operation was indicated, and some could have been averted had the need for operation been suspected early. Seven patients developed an empyema; five were in the group that required immediate surgery and in the other two infection occurred in a clotted haemothorax. Early repair of the associated visceral injuries and complete evacuation of a haemothorax, either fluid or clotted, could reduce the incidence of empyema.
The efficacy of conservative management of penetrating chest injuries by aspiration or drainage of collections of air or blood in the pleural cavity was established in the second world war, and confirmed by subsequent experience in Korea (Valle, 1952; King and Harris, 1953) , Vietnam (Virgilio, 1970) , and in civilian practice (Cordice and Cabezon, 1965; Beall, et al, 1966) . Penetrating stab wounds of the chest are less destructive than combat injuries and respond well to conservative treatment (Stein and Schnier, 1965) . Some of these patients, however, need early operation to control haemorrhage or repair damaged internal organs. Failure to recognise this category of patient early may be fatal. A knowledge of the weapon used, the site of the entry wound in relation to the underlying structures, the clinical state of the patient, and the total blood loss could serve to distinguish those who need early operation from those who could be managed conservatively.
Patients
Stab wounds accounted for 85 of the 100 penetrating chest injuries that I saw in Sri Lanka between 1969 and 1973 . The ages of the victims ranged from 14 to 55, with a peak incidence between 20 and 30. All but three were men. One stab wound was accidentally inflicted by the pointer of a weighing scale, another was self-inflicted with suicidal intent, and the rest were caused by criminal assault with various weapons.
Type of weapon
The kris knife (fig 1) was the popular weapon and accounted for 55 injuries. This weapon has a blade length of 4-9 inches and a width of i-j inch. A pointed knife (fig 2) with dimensions similar to a kris knife caused 10 wounds. Penknives and table knives were each used in four cases. There was one instance each of stabbing with a weighing scale pointer, screwdriver, spear, sickle, kitchen knife, and "katty" (fig 3) . The weapon used in six cases was not documented. The only "sucking" wound was caused by a broadbladed katty. The chest wound was repaired immediately, but the patient developed a haemothorax that became infected, and he died after decortication three weeks later. (Valle, 1952; Gray et al, 1960) . The fact that three empyemas occurred in 39 cases subjected to intercostal tube drainage appears to support this argument. One empyema complicated a thoracoabdominal injury, and the other two supervened on a clotted haemothorax. Needle aspiration would not have averted these complications. Either technique is equally effective as long as the evacuation is complete and not delayed (Cordice and Cabezon, 1965; Beall et al, 1966) .
The site of drainage for a haemopneumothorax was determined by the relative amounts of air leak and blood loss as judged by the height of the fluid level and degree of lung collapse on the plain chest radiograph. If the air leak was dominant an apical intercostal tube was placed; if the fluid level was high a basal tube was inserted. As early and complete pulmonary expansion forms the basis of conservative treatment of chest injuries, both apical and basal tubes were used for a haemopneumothorax in which the blood loss was over 500 ml, and there was also a significant air leak.
A small percentage of patients with a haemothorax have a haemorrhage from a major systemic or pulmonary vessel or heart. Some of them may be in extremis at presentation, and thoracotomy is indicated as an urgent measure. In the others the clinical state may stabilise with transfusion until further bleeding occurs. This experience suggests that if the initial drainage exceeded 1000 ml there was a greater likelihood of a major vascular injury and a greater tendency for the blood to clot within the pleural cavity. Thoracotomy is therefore advised in stab wounds when the initial drainage from a haemothorax exceeds 1000 ml. The intercostal vessels are at risk in stab wounds at right angles to a rib, and the internal mammary artery is liable to injury in parasternal stab wounds. Thoracotomy should be considered with entry wounds in these areas even if the initial blood loss is less than 1000 ml. Stab wounds over the precordium are serious, and in four out of nine such wounds (44%) the heart had been penetrated. Diagnosis is easy if one suspects the possibility of cardiac tamponade. When the blood escapes into the pleural cavity the clinical presentation is of a haemothorax. The size of the haemothorax, if over 1000 ml, should point to a major vascular injury and warrant thoracotomy.
The oesophagus and thoracic duct are protected by the spine but may be damaged in obliquely directed stab wounds alongside the spine. A delayed or recurrent effusion indicates a thoracic duct or oesophageal leak. The former injury may resolve with drainage. If the leak persists the thoracic duct must be ligated early before large fluid and electrolyte losses occur. As the outcome in oesophageal wounds depends on early repair, contrast studies of the oesophagus are indicated in all penetrating wounds of the posterior mediastinum.
A massive air leak indicates a major bronchial injury. The diagnosis can be confirmed by bronchoscopy, and repair is indicated. A 
